INTRODUCTION
Vehicular structures are modeled in the CRASH3 damage algorithm as being homogeneous with respect to their stiffness characteristics. Vehicles are divided into three structures (front, rear and side). Each portion of a vehicular structure is assumed to have the same stiffness characteristics as any other portion of the same structure.
This model has been generally accepted as being a reasonable approximation. Crush stiffness coefficients determined from the widely available full-overlap frontal crash tests are good predictors of the crush response of these vehicles in fulloverlap collisions [see Appendix for definitions].
Vehicle structures, however, are constructed of many sub-structures and may not be purely homogeneous with respect to their stiffness characteristics. For example, in a side impact a wheel and suspension assembly has stiffness characteristics that are greatly different from that of a door structure. Crush stiffness coefficients determined from the widely available full-overlap frontal crash tests might not be good predictors of crush response for the same vehicle in a real-world accident when the damage is partialoverlap/offset.
In the past, the lack of partial-overlap/offset frontal collision tests meant that engineers/reconstructionists only had crush stiffness coefficients available that were determined from fulloverlap frontal crash tests. The issue of the degree to which the front-end structure of vehicles behaved as homogeneous bodies was academic.
Recently data from partial-overlap/offset frontal collisions have become available. The number of partial-overlap/offset tests, however, is few and most vehicles probably will never be tested. Therefore, a need exists for an understanding of the degree to which vehicle frontal structures behave in a homogeneous manner in a collision. These new crash tests should provide the basis for a comparative analysis of fulloverlap crush response versus partial-overlap/offset crush response. Before this analysis can be performed, however, a method needs to be developed for determining crush stiffness coefficients from partialoverlap/offset frontal test collisions.
A method is set forth in this paper that can be used to determine crush stiffness coefficients from partial-overlap/offset frontal test collisions. This method also can be used to determine stiffness coefficients from side impact tests involving moving barriers.
performed, a method needs to be developed for determining crush stiffness coefficients for partialoverlap/offset frontal test collisions. The portion of the damage profile upon which an external collision force was not applied. Direct Damage Overlap A measurement of the length of the direct damage along the vehicle contact plane of the striking/struck vehicle or object. The overlap is related to a specific vehicle in a collision. The overlap can be express as a distance value or percent. A percent overlap is based upon the overall vehicle width (W103) for front and rear impacts, and the overall vehicle length (L103) for side impacts. Crash Test Alignment Overlap A measurement of the length along the vehicle contact plane on the vehicle, or object, that overlaps the contact plane of the other involved vehicle, or object, based upon the test setup alignment. Damage Onset Speed A damage onset speed is the maximum speed at impact of a vehicle in a full-overlap collision with a non-energy absorbing fixed barrier that will not produce any residual crushing of the vehicle structure. 
